The etiologic agent of Lyme disease, Borrelia burgdorferi, is transmitted by ticks of the Ixodes ricinus complex to mammals and birds. In northeastern United States, Wisconsin, and Minnesota, Ixodes dammini is the primary vector (2, 3, 5, 7, 12, 15, 18) . Although in its immature stages this hard-bodied tick is known to feed on a variety of vertebrate hosts (6, 13, 20, 25) , including rodents, humans, domestic animals, and passerine birds, Peromyscus leucopus (the white-footed mouse) is considered a chief reservoir for B. burgdorferi in or near woodlands (1, 2, 5, 10, 11, 14, 17) . The detection of antibody to this bacterium (15, 20, 21) , frequent isolation of Borrelia spirochetes in areas where Lyme disease is endemic (1, 2, 4, 5) , and the ability of P. leucopus to infect immature I. dammini (14, 17) reinforce the epidemiological significance of this mammal.
The association of I. dammini larvae and nymphs with P. leucopus is well documented (6, 13, 15, 20, 25) . It is, therefore, appropriate to select this mammal for surveillance programs. Indirect fluorescent-antibody (IFA) methods have been used to detect antibody to B. burgdorferi (15, 20) , but among the mammals studied, the prevalence of seropositive white-footed mice has been relatively low. It is unclear whether these rodents have weak immunologic responses procedures were standardized accordingly. Uniformity of assay sensitivity was monitored daily by including the same positive and negative control sera on each plate. Controls were also included for antigens, conjugates, buffer solutions, and diluents.
To assess the specificity of the IFA method, 8 serum samples with antibodies to B. burgdorferi and 12 specimens that were nonreactive to this spirochete were screened against Borrelia hermsii (a relapsing fever spirochete), Treponema pallidum (the causative agent of syphilis in humans), and the following serovars of Leptospira interrogans: canicola, icterohaemorrhagiae, and pomona. The sources and preparation of these antigens have been reported previously (19) .
Isolations. The blood, spleen tissues, or kidney tissues of white-footed mice were aseptically removed and processed for spirochete isolations as described previously (1, 5, 16) . Briefly, 20 ,ul of blood or 1:10 dilutions of spleen and kidney tissues, triturated in 7 ml of Barbour-Stoenner-Kelly medium, were placed into duplicate tubes of this medium containing 0.1% agarose. Cultures were kept at 31°C for 3 to 6 weeks and examined for spirochetes by dark-field microscopy. Isolates were subcultured and identified as B. burgdorferi by fixing washed, whole cells to glass microscope slides and by applying murine monoclonal antibody (H5332) and appropriate conjugates in IFA tests (8, 9) . This monoclonal antibody was directed against outer surface protein A, a polypeptide with an approximate molecular mass of 31 kilodaltons. This protein is common to North American isolates of B. burgdorferi. Results verifying the presence of B. burgdorferi in rodents and arthropods from sites in Connecticut, Rhode Island, and New York have been published before (1, 2, 5, 7, 12, 19) .
Statistical analyses. To determine significant differences in percentages of positive sera, values were analyzed by a Student t test after arcsin transformation (27) .
RESULTS
Comparative analyses of 210 P. leucopus sera revealed threefold greater sensitivity by modified ELISA (Table 1) . In areas where Lyme disease is prevalent in human populations, the number of positive serum samples by ELISA (n = 80) greatly exceeded that determined by the IFA method (n = 26). Antibody titers were also correspondingly higher in the ELISA than in the IFA test. In analyses of an additional 24 serum samples, representing P. leucopus specimens from areas where I. dammini and Lyme disease are rare, results were negative in both assays. To assess reproducibility of the ELISA, 24 positive sera were retested. There were no differences in antibody titers for 10 samples, whereas twofold (n = 12) or fourfold (n = 2) variations were recorded for the remaining sera in the second trial.
White-footed mice collected in Connecticut, Rhode Island, and New York (Westchester County) contained antibodies to B. burgdorferi. However, prevalence of seropositive animals by ELISA was highly variable (Table 2) . For example, in 1984 and 1985 the number of P. leucopus specimens with antibodies in East Haddam, Conn., differed by nearly threefold. During 1986, more than half of the 135 P. leucopus specimens captured in Salem, Conn., had been exposed to Lyme disease spirochetes. Antibody titers ranged from 1:320 to 1:2,560, and among these, 1:640 was recorded most frequently (40.7% of 172 positive sera) followed by 1:320 (23.3%), 1:1,280 (21.5%), and 1:2,560 (14.5%).
Although antibodies to B. burgdorferi were present in P. leucopus during all months of the year in East Haddam, Conn. (Table 3) , there were significantly more positive sera collected during June through August (22%) than during March through May (12%) (t = 2.1, P < 0.03). Antibody titers varied during all seasons, but titration endpoints peaked (1:2,560) during May, July, and August. (Table 5 ). The majority of these (57.8% of 72) had detectable amounts of antibody to B. burgdorferi with titers ranging from 1:320 to 1:2,560 in ELISA. Although spirochetes were not isolated from the remaining 134 P. leucopus specimens, antibodies were detected in similar amounts in 10 mice.
Serum antibodies from 8 mice collected in Salem, an area where Lyme disease is highly endemic, cross-reacted in IFA tests against B. hermsii and T. pallidum. Similar tests with serovars of L. interrogans were negative. Antibody titers to B. hermsii differed twofold or less from homologous reactions to B. burgdorferi in all serum samples, whereas titration endpoints to T. pallidum were at least fourfold lower than those to the Lyme disease agent. All 12 serum specimens without antibodies to B. burgdorferi were likewise negative when tested against all other spirochetal antigens. (14, 17) , and although spirochetemia periods are unknown, these and possibly other vertebrate hosts (2, 3, 6) are (4) . These organisms appear to be serologically distinct from species of Borrelia, Treponema, Leptospira, and Spirochaeta. Nonetheless, there might be other unknown spirochetes in nature that could stimulate immune responses in P. leucopus and lessen the specificity of these assays. Therefore, serologic evidence of B. burgdorferi infections should be supported by isolation and characterization of spirochetes in study areas.
